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2 SrSTo 

[0 0 3 8] ±flE-«5$ (XII)T*atl*ft-&«©*flE 
W^LTH (*3»^75 F) (^F^5^- 
7)5 -yi7D^>^yX-Jl/) -1, 2-X^>v-f;l/ 

h^^^lz-r? 5 - vi7P^>^>?x-;i/) -i, 2- 

X^>y<JW>y^DU-K-; (^f ^75 K). (t=\ 
h^^^-r?5 -isi?al>?i?j:-)V) -1, 2- 

F) F "5 ^?;P-7)5 ->^n^>^>?xx;i/) - 
l, 2 -x^>v-r;^^>vi7DU F ; (x^;i/7^ 

^fl/>^>yi7PUF; (»3»^fJl/75K) ? 

h^^^-Jl/- ?7 5 -y^DO^yXZjW v 
7>yJ^-^Ay^>yJl/; (^>>>;i/7^F) 

T-Jl- (f h7^f^-^ 5 ->i7D^>^>?xx;i/) 
->7>W>^PU F ; (7xrMX7^f F) 

7>yJl/3X^Ay^>y;l/^^W^n^)o 

[0039] &m^mz&^TWi^'£nz>m2 <D&&m 
mm\t, (a) »»&jsMt-&»atf (b) ±ffi*r«fc7 



(XII) 



X 3 w 

;i^x^A^*s^t^ti&tftc (O w*87;i^x^a 

LTlt — jRS (XIII) 

R l 0 r A 1 Q3_ r (XIII) 

(St*. R 10 «^mi§:i-i o<dt;1/+;1/S, q«*^ 

O 7 U - Jl'SXIi/N >g J FSS rtel-3<Dg 

[0040] tiia— «a; (xno T^sftsft^ft^R 

ftWtbTtt, F U *^7JU^x^A, FUX^T 
;i,^x^A, F U-T VT'ntfjl/Tjl/^x^A, FU-fy 

^^;i/7;i/^n^A, v^^;i/z;i/^x^Ai7nu f\ 

yXfJV7iHx<?A^PU F> ^Wi^X^Ay 
/7oUF, X^7JRxOAyi7nU F\ v><^;V7 
;i/^x^A^;v^U F\ y-fy^7JRx^AtH 
U F\ vX5^7;i^xr>Alx FU F\ x^T^^x 

^A-fex+^.au F«3^*tf en*. ^n^ow«i7;p 

[0 0 4 1] 

KOViTRWTS. tt««»tLT, (A) S^B^b 
(B) 7jRx^At+yft^^tfflt^i 
(7;i/^x>i7AllT<hUT) (A) : (b') tt 
1:1 — 1:5, 0 0 0^SfSL<> 1:1-1: 10 

oo^ctoiffiiw stt, »«ia©^T, 

»K1 : 1-1 : 6 0 0AWSbK «aj«»tLT± 

IB (a) (b) mu\z (o w^7;i/^x^Aft-& 

W*.ttJBT.*£^Wk (A) : (B) \t±Vi(Dltimifl0 
(A) : (C)te 1 : 1 - 1 : 1 0, 0 0 0 
*WSL<, 1 : 5- 1 : 2, 0 0 0**J; Off* LV> 
mz 1:10-1:100 0j&*fiFSUV> o 
[0 0 4 2] *«WK45tiTtt, MUf&ft<D'Pte<£i> 

tt, S i 0 2 , A 1 2 O3 , MgO, Z r 0 2 , TiO 
2 , Fe 2 O3 , B2 O3 , CaO, ZnO, BaO, 
Th02 ^Z.tL^OlM&ty). U #7;^:*-, if 

3"7^f F, 7x7^fh, ^7X77^n- 7**2 9^ 

AI2 O3 >i 45, ±l2««lfe{t;«ffl#tt. 



*SEI¥6-329714 



(8) 



iaBemoa^tbT, Mgc 12 , Mg (oc 
2 h 5 ) 2 ttHovy^i^^Mis^fefiff^asns- 

l&iSMgRUx X4 y T°i&ZtlZ>-? s/Z-isO &ik£®l J P 
■£©»*&££*#*££!&«•?**. d RllfiR 

->3SXtt|Sl*»6~2 0©7U— ;HI, X* «/NDy*> 
g^XttlitJMJc 1 ~ 2 0O7M;Ht*l/, xttO~ 
2©g&. yB0~2OiftT0, AOx + y=2T35 

f Ji?*LV>ffl#:,hLTW:, MgCl2 , MgC 

1 (OC 2 H 5 ), Mg (OC2 H 5 ) 2 , S i O2 , A 1 

2 O3 W$fi#<tbT«. #UXf 
U>, jJ?ijx^U>, tfV?u¥U>, B&tf'JT.^k 
>, #y7'JU--h&2:©a£fr*>;**— 5 1 . 

[0043] fflftottttja-€-oaaRtf«ffiK«koa* 

*3i», 1 ~ 3 0 0 ym, jfiKlilO 

~2 0 0(im, J;r)Jff3;L<te2 0~1 0 OfimTS 

ta^ttoSWcSfl 1 **** LiS^«©<£ 

mmit. IS1~1 0 0 0m2 /g, !?tK(J5 0~ 
5 0 0m2 /g, iffl?L^«tta^O. 1 ~ 5 c ir.3 / g , 
»iL<li0.3~3cm3/gT*S'5, tt&SfltXtttt 

**5ut^fg5 (yt-t;i'-*^-y'7/ l J* 

Vt-flf^, ^6 0i, 13 0 9^- 
5? (1 9 8 3^) #JR) . *6C, ±!2fi^tt. a# 1 
5 0 ~ 1 0 0 0 *C, 1<IJ2 0 0~8 00 ^TSIfig 

-[ 0 0 4 4 ] tt**j3c#efflBfflflcfcffi#S.-tt**.'&, - 

(A) jS»^JRft:-&<M&^ (B) 7 ;P5y 

(A) , (B) Pofig#©'>&< £*>-7j 
jifiKIWM. £fc (A) fig#\ (B) figfrR 

(C) W«7^$:^Afc£4trt>&fc*»&t«-n& 

**©*«li*b«r>. RUfffC, (A) fig#, (B) fig# 
Rtf (C) fig#©'>&< £*>—' DfcfflRpS-B-S^ftfcO 
i»Ttt. WCWIS^nfeiri**, tfilxtf® (A) fig$h 

(B) figfr&tf (C) fig#©4>&< <ht>— Z>LtB&t% 

m-s-rzjjm, (o jsa-eaas ( (o sg# 

S) Lfc©^. (A) fig#&tf (B) fig 

^O^tt< tfe-^tfi^-TS^ft. (Dfift-t (A) fig 

(B) fig#<!: (C) fig# ( (C) fig#£& 

(A) fig#Xte (B) JSU»*fiflctfifip*-a:fcCD-6, 



(B) ^XfJ (A) <S> (A) fig 

(B) j£#©»«Efci»*ffl#a:fi'&-r*#S!, 
© (A) fig#Rtf (B) j£#©aEjttEJ&fclRLT, 

IB®. ®&t/®©fi**fcttii^C*V»T. (C) fig# 

[0 0 4 5] E©«fc-5K:LT»S*lfcffl#3*lfc, 

fci^, *58Wtc*V»TJ4, (A) fig#&tf 

(b) js»©^<t'b-^r©fi#^©ffl»«fpsa-& 

* rt T*ff -5 £ £ tc «fc K) MM * £fig 3 -a- a £ i * -5 . 

(A) fig#&tf (B) (Jc»©^<it>-Jia 
#4:$6K:!fcKfc«fcO«aaS (C) fig#£ljn*.> x.^U> 
t&EV>*VZ>4 >£#/£~2 0Kg/cir.2 im^T, - 
2 0-2 0 0 , CTl»~2«fMeR : pffllS^*ffV»MjK 

tiff «£j*Stt*#at£JSi^* 

[0 0 4 6] JfcC, #®&fig#«hffi#©$?£LH£ffl»l 

(a) , (b> (o f&ft&mmzum-zitTtii 

•etl-^n, $?3;U<ttl : 5~1 : 10000. «t0» 
$L<ttl : 1 0~1 : 5 0 (A), (B) 

tt, 2 ~ 2 0 0 « m. L<IJ10~1 50« 
m, !NfC!fiL<li2 0~10 0MmtS'D > Jt^MfB 
tt, M2 0~1 0 0 0m2 /g, ffil/<(45 0~5 

0 0m2 /gT?**. ¥JS8te#2 tfm*«n?**£S 
^#©«»««*(J*-f*dtA«»0, 2 0 0^^5 

ta^fr©a*tt^*ii*-r*j:i:«*»*. tt*ffia«« 

1 o o om2 /g*ja^«ta^flc©*«flr*«ftT-rs 
*»tW5pj)ft*B©*?s«tflinfcS[a»***"r*a 

[0 0 4 7] *56W©fi^#©«ifi*feK:J:«t. ±5fi 

Uita^fflfl*«iE*^v»T. *i/7-f>io#ai^. x 

>?itffi©#a#<h©*a-&. 

b^. d©a-^-U7^ >iLT(l , C3Jx«X^l/ 
>, 7'dEI/X 1 -7r>, 3 1 -y? 

>, 1 -^>^>. l-^^-fe>, 4-^^;i/-l-^ 
>x>- 1 -^-i7x>. 1 -xir>. 1 - K^-t >, 1 



l t3B8 J P6-3297t4 



(9) 



-f H7rtX 1 -^\++t-x-tr>. 1 -T^x-fc 

£©+^5ifteajrr*ui«fcv». . 

[o o 4 8] *%bjic*3^t«, ym\t— 

V>„ n«£U:©:*l':7-r >©#a-&£fT5i§£* _h!2;f 

l/7^f >^£ttl^cija*£:btt& 3 0 *-©|R 

©$fflfj£te> mtfyot! U>£X^U>, X«X^ 
V>tfcm%.3~l 0<Da-*U7j >££#S"&£-& 

3~ 1 O0a-tl/7^ >tC0*M-S-tt:^ (^fcfc) 

il?&9 9. 9 : 0. 1 ~0. 1 : 9 9. 9, ji?£L<«:9 9. 
5 : 0. 5~7 5. 0 : 2 5. 0 ©&fflT]S«*l5„ £7c, * 

;k*^u>, t -y^x^i/>&£©£x;i^#i&{t; 

■ts.E<Dm.iikmrv7 4 ym, y)i#)V*>, 1. 4, 

5, 2, 3, 4, 4a, 5, 8, 8 

; )V#)\>*>. 5-k*x;py;M?;i/*>, vv^n^> 
^x^t*©^^^^ T^UJl^x?- 

7°U\L*vi> h>. T-7"fD7 

i7 hyfcZ&yi? h>m. 6-A7"l37i'^A, 5-A* 
l/P7:7^A&£*©^^A!g> x#^->7°n/'?>". 
1, 2 -X/^v:/*>;ft£©X#*vhWj:<>:£*tf 

[0 0 4 9 1 *38Mfc4il»T. a-&.*fttt»KWIB.*n 

r, X7'j-i^ft, mffla-&»> t*«2£te, grata 
a*> x^u-a^fe, ^ffia-&j*^#(cjff^ lh. a^ 

*ttC3l>TH a^SS^ii^- 100~2 5 0t, 
!fSKH-5 0~2 3 0'C > J: 05f * L < 0 ~ 2 0 

im;&y-?-/±ge (a) (*;nt) #$?£L- 

<«1~1 08 „ ft\Zl 0 0~1 05 £fc?>Z.£1)W$i 

uvj. a-&n#Mteffl?£5#~i o&ih. sj^ffi 

*ttff*l/<tt«E-2 0 0 kg/cirJ G. 



b<«^JI~l 0 0 kg/cm2 



&©# 



>, *->U>, i^;P^>1f>fc£©ar#»iJjMfc#*. 
->^n'<>^>, ->i7P^++>->, y^Ml/v^P^-y- 



>, *9 5>yu}i<DmmmmK*m* ^pp*;pa, s? 

£r p d * * >fc £ © a p f >fbR-fb**a: <t*£ffl V» -5 £ 
<, — «^±©fc©£m^-&fcH£Tt>«fci^., a- 

SfcOTtt^Vid*, ffifStt* [;?] (13 5'Cf*U> 
■fT'Ste) it, 0. lfy'J'vhJl'/gW. <f?^L<« 
0. 2~2 Ox^U y h;i//g> #(C0. 3~1 5fy'J y 

[0050] *^B^t-i5v>T«, Mmm&mMm&m^ 

•fcOffi^tJ^T?****. *©#ffifcttKS!lfiW:fc<, 
&»I©#ifc£fliV>Si:£j&«-p**. ^flia^KfflVi** 

©£H«©t>©. fclAtix^WX Mt3~2 0©a 
tt, aS- 2 0~2O0'C > iff* b<tt- 1 0~1 



3 0t, «tt)Sf* L<«0~8 0"CT£3. fll^l; 

tc&^Tte. ^ffiMG$if&w<Dmmttm ct»] (135 

(CO. 5 x->U y h;l//g^±. flUft't'OS^B^ 1 

5 U 0 KMT 5 : ?Hifi-&£(84l&©aa* i~io 

ooog, it; 1 o~ 1 0 0 0 gtft^i^c^Mi 

[0 0 5 1] ^T*jt«*ffli»T*«WS»iiiiK:«iW-r 

y*-*> (i^Sn = 2 5) 1.6g (7^5X>7A®T 



T2 7.2 5'Jt;W S h;H> 1 0 0 5 U 'J 7 hil' 
fc^^-frfc. — 7j. ^7WU7i/-;i'5.0g 
( 2 7. 2 5 U hJPX> 8 05'JU y h^fC»» 

JifEy5 L ;uT;i/5y+tJ->© h;ux>m?KK0'c 

Al-NMRO^r5*Jk>7Mt y ++r- 

>?r^ y$ y>v^r u y x y 'iCiO/ 

^JUS©— ad<fB©SK«t OSlftSti* d i(c J; 0 in 
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(10) 



ft (0 2) «ifi5a*ffliJ(C->7 hLTlr»* 

[0 0 5 2] (fi-gO 1 U y h-;K7)XT->U-XS!^-— h 
^U— ^JClffii*h;UX>4 0 0 $ U U 7 hJk hU 
Jl/7;i/5-^7A0. 4S U^EJK y^^Ul/V (2, 

4>^3\»l^>i7P^>;$'>'xxji/) i;;vn-^Avi7n 
'J H2. o v< 9 p^ JkRtf7;i/^x£A:**Mt;£-ti 

(1) (7;l^X^AfHH£gL) &Z<DMf¥ 

\ZAtl. 7"PtfU>JE3. 0 k g/cir.2 , fi£-fig5 0 

■ctcx3 o^raa-g-^^iiSb^:,, ^©&, 

-J>**fc:TKRifei*U 7 .01CK:T2«flH«JE«aj|S 

(a) Gnmmm) % : ISc-NMRtCct^. fcfzL. 
g@ : J EOL GX-2 7 0 

IfM: 10 0MHz, 120C 

1, 2, 4- HJ^nn^>-tf>/d6 -'O-fc? 

(b) MwR^Mn : GPCidJ;^., fcfc'U 

m& : O*— Xi3, ALC/GPC 150C 

: ^7— (ft) §8, TSK HM+GMH6X2 
m®i: 1; 2, 4- hUi7PD^>-if> 
US. : 1 3 5 V. 

(c) HjS (Tm) : DSCICJ:£„ fc£U ' 

: 1 0 TC/fl- 

(d) C 7) ] : U >. 135t 

[0 0 5 3] wgm 1 

cs^r] sg i*fcsa«bfc*fl=K^tt*«« i tiro: 

[0 0 5 4] USS^iJ 2 
[0 0 5 5] *SS^J 3 

[7^3 — ">A**Mb^«(II)Oil«] -f VttJVT 
;U5/+it> (n = 2 5) 1. 2 4 g (7;U3 ^ AJiRT- 
&#) * MH> IO'0 3'J'J v hMzmBZUfz. - 
^7Mn7iy-M06g (12. 43U ; E 
M * h;H>8 0 5 'J U y hJH:*iSt. ^ft^M 

iEO'f v^jV7;u5y^-y->cD h;i/x>^^fco < ctc 

TITI. MT**7«SHflfcT2 4l$IB£jfcS-frfc. C 

x^A^-+Wb^ (in ©@#/&#2. o 4 g*«» en 

/ * o 

[S-&] % 1 afcKftUfcfcttKMa&MSfll 1 

[0 0 5 6] ttft^J 2 ' 

SB l*K8a«Ufc*fr«^tt*«S« 1 ilHtJc 



[0 0 5 7] mi&M4 

C7^ = X^A^-^->ft^(III) ©PS] ^^I/TJU 
5y+t>l-.5g (7;i^x£AIC7#llC2 5. 0 3 

;p) £ h;ux> i o o 5 u u 7 MUcigjR^-frifc. — 

7j, ^>^^DD7x;-M.0g (25. 0 5 U t;W 
£. h;i/X> 8 0 5 U U 7 bJHrjgHBSlt, *^)IT)V~L 

b)m>mm\z ox:\zxmTV, mmzr2 

4HSHJR£;£-a\ *-©&h;Kc>Tife#U ttlift. 6 
607;P5=^A*+S/fl;^» (lll)CDH#f)E»7. 0 g 

ca^] $ i «fcaa«bfc*fl=«^tt*iisw 1 t.nmz 
LT^'jv-^sigL^o causae* lsns-r. 

[0 0 5 8] Hig0y 5 

• [7Jl/Ar.^A*+Wb-&^(IV)©SaSE] j^VT^ 
(n = 2 5) 1.2 9 g (T^lx^AJl^^ 
2 2. 0 5 <J ^EJl/) £ h;PX> 100*'J'J7 MWca&S 
2-i±fc. — 7j. ^>^7;WD7x/-M04g (1 
1. 0 3 U^JIO £ Ml/X>8 0 5 >J 'J y h;H'«l®S 
-tt\ ^^;i/7JU5/^it>©h;i/X>^(CO < CtCT?S 
TU j»T»7»*»fc:T2 4«HBR*6*«fc. 

7fth;px>Ti5t#b. ae©7;vAx^A4- 

*->fls£* (IV) ©H#Jifc#2. 9 5 g*»#5nfc. 

cfi^] m i mzmmistz&mxMtmmm i tmm\z 

[0 0 5 9] HS60i| 6 ~ 1 0 « 1 2 ~ 1 4 1 

fc. -tfte©is*£jisi*fc:jj*-t. 
[006 o] mi&m 1 1 

C7;i/5x^A^-+->{t'&#)(V) comm *t**Kfl;'J 
fJAlO.Og (0.42*']^) *ii*7-y— ;U5 
0 05'J'Jy hJKcAtl, 8 0'Ct'SPl^L, d©^(C 
h'J^^;i/7;U5X^A3 0. 0 5'J hJV (0. 3 2^E 

tt««TT*iifi*-r*fceft©»*3&«»5nfc. c© 

»*.*'\*-y->*ffl^T5 0'CtCT2~3lHli5fej|fft < 3g 

m<Dh)vx.y\zmM^it, n&^^&mKXRtfcif 

3 0. 0 g©U^ , i'Av^^Jl/7;i/ = ^— h£#^:. 
^1'. 4. Og (0.0 5^1/) fflUf^y^fjmR 
^— hS:n-'<>^>C!g»$-&. 0V.\ZTi>*3-)V7 
^$Z7Ai'PUR.6 3g (0.0 5^) S:n-^> 
^>*»tK«fl)^< »3*Tt/, ^©ft0t:(CT2 BPbISJS 

Xv^5 1 ;l'7JP3xr7A4-+-> S*5. 5 8 g J tlfc. 'A 
\Z, d©h*Xv J ^?-;i/7;l/5X'i7A^v'F2. 0 8 g 
(16. 0 5 U tJP) O2H%©NH>^&0ti: 

uOiSSi;^>^7)^D7i/- ;H l. 8 g 

(64.05';^^) $r(0-p< 0j»TL. ff^tlfcHfrBg 

H;i/X>tTi5fet^U, efe©7)USxr>A^-+->'(b 
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(V) Ta&^H^CO-ft^MADl. 4 1 g£t#/i. 



[0 0 6 1 ] SlSSM 1 5 

t7)],5.->y&**i/1k£V>) (VI) ©iH®] *?-)V7)V 
5/^>1.5g (7;i/$x£A/jKT8lg2 5. 0 5 U^E 

£ hJVX> 10 05UU y hJHcSUBS-tJ-fc. — 
7j. 3, 5-y7Mo7i/-M3g (25. 05U 
^E;P) £ h;UX>8 0 5 U U <y hJHt}g#£-fc»\ ^tl5r 



->^tl (VI) £>@ft|&#3. 5 g£#)fco 



[0 0 6 2] 



mm 1 
mm&n 

JtK0>J2 

nmeuo 



(A) (#mol) 



MesSiCp' ZrCh 
2.0 

Me 2 SiCp' ZrCU 
5.0 

Cp 5 ZrCU 

5.0' 

Me 2 SiCp' ZrCb 
5.0 

Me 2 SiCp'ZrCl 2 
5.0 

Me 2 SiCp'ZrCl 8 
1.0 

Me 2 SiCp'ZrCl 2 
1.0 

EBlZrCI 2 

2.0 

BBIZrCl 3 

2.0 

iPrCpFluZrCh 
2.0 

McSiCpMTiCl: 
5.0 

TBZ 

10.0 

Cp 2 ZrCl 2 

0.5 

CptTiCh 

30.0 

Cp 2 TiClj 

1.0 

Cp 2 TiCl 2 

1.0 

Cp 2 TiCl 2 

1.0 

Cp 2 ZrCl 2 

1.0 



(B) (mrnol) WM 



PFPAO . I 

(m&HkO) 0. 4 
MAO 

0.4 

PFPAO I 
C^tfeMAO) 1. 0 

PPPAO 1 1 

(^ttiBAO) 0.4 

iBAO 

1.0 

PCPAO III 
C^ttMAO) 0.4 

PFPAO IV 
(^ttMA0)0.4 

PFPAO I 
(^ttMA0)0.2 

MAO 

.2.0 
PFPAO I 

C^feMAO) 0.4 
PFPAO I 

(^ttMAO) 1.0 
PPPAO I 

C&tfeMAO) 1. 0 
PPPAO I 

C^tfeMAO) 1. 0 
PFPAO V 

^&2«f*)0.8 
PFPAO I 

(ASS/Ti=400)0. 4 
PFPAO 1 

(ASS/Ti=200)0. 2 
PFPAO I 

ass/ri=ioo)o. 1 

DPPAO VI 

0.4 



(C) (nfflol) 



TMA 
TMA 
TEA 
TEA 
TEA 
TMA 
TEA 
TMA 



TIBA 

TMA 

TMA 

TBA 

TEA 

TMA 

TMA 

TMA 

TMA 



0.4 
0.4 
1.0 
1.0 
1.0 
0.4 
1.0 
0.4 



0.4 
1.0 
1.0 
1.0 
1.0 
0.4 
0.4 
0.4 
0.4 



[0 0 6 3] Me2SiCp'ZrCl2:> ? ^5 1 ;l'->U l/>(2,4v* 

Cp 2 ZrCl2 : tfX->^ n^^xxJUi^U/axtfA 

EBIZrCl2 :XfZ'Jf>tM >^-)lz/)ln-<J 
A 

iP rCpF 1 u Z rC 1 2 : -1* V ~f D V. U x > ~s V n 9 V xx )V 
- 1 -^^l/XJl/vJUax^Av^PU h* 



MeSiCpMTiCl 2 :^WJV> (*3MI/-># w<>9 V 



TBZ 

Cp 2 ZrCl 2 
Cp 2 TiCl 2 
TMA 
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MAO 

TEA 

iBAO 

TIBA 

PFPAO 

> 



PCPAO 
DFPAO 
ASS 
[0 0 6 4] 



3, 5-y7Jl/t07x/-^ 





(ml) 


(kg/ cm 1 ) 


& & 




tt & 

(g> 


(KgP/gNhr) 




■ 




3.0 


5 


0 


3 


0 


91.0 


9 9 


0 




400 




















J£&0II1 
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PARTIAL ENGLISH TRANSLATION OF JP-A- 06 - 329714 

Page 1 to page 2 , left column , line 21 
[Title of the Invention] An aluminumoxy compound and a 
5 polymerization containing the same 

[Abstract] 

[Purpose] To obtain a catalyst system which has a productivity 

of high activity, and can produce a polyolef in of high 
molecular weight and high stereoregularity by 
10 improving a catalyst system containing a transition 

metal compound and an aluminumoxy compound as a 
co-catalyst . 

[Constitution] 

An aluminumoxy compound having a structure represented by the 

15 general formula I : 

R 



30 



{ Al o 



n (I) 



(wherein R represents a hydrocarbon groups having 1 to 12 carbons , 
oxygen- containing hydrocarbon group having 1 to 12 carbons, 

20 a halogen atom or -X 1 R 1 (X 1 is an element of the Group 15 or Group 
16 , and R 1 is an electron withdrawing group or a group containing 
an electron withdrawing group bonding to X 1 ), polymerization 
degree n represents an integer of 1 or more. When a plurality 
of R exist, each of R ' s may be the same or different. Proviso 

25 that at least 10% of R's are -xht 1 .) 
[Scope of Claims for Patent] 

[ Claim 1 ] An aluminumoxy compound having a structure represented 

by the general formula I: 
R 



{ Al o— ) — 

V n (i) 



(wherein R represents a hydrocarbon groups having 1 to 12 carbons , 
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oxygen- containing hydrocarbon group having 1 to 12 carbons, 
a halogen atom or -X 1 R 1 (X 1 is an element of the Group 15 or Group 
16 , and R 1 is an electron withdrawing group or a group containing 
an electron withdrawing group bonding to X 1 ), polymerization 
5 degree n represents an integer of 1 or more. When a plurality 
of R exist, each of R's may be the same or different. Proviso 
that at least 10% of R's are -X^ 1 .) 

[ Claim 2 ] A polymerization catalyst comprising a transition metal 
compound(A) and the aluminumoxy compound(B) of Claim 1. 
10 [Claim 3] A polymerization catalyst comprising the component (A) 
and the component (B) of Claim 2, and an organoaluminum 
compound(C) . 

Page 2, line 1 to page 3, right column, line 29 
15 [0003] 

Therefore, the object of this invention is to obtain a catalyst 
system which can produce a polymer, especially an polyolefin, 
having a high molecular weight and high stereoregularity , with 
a productivity of high activity by improving the catalyst system 
20 which contains a transition metal compound and a novel 
aluminumoxy compound as a co- catalyst and can produce the polymer 
[0004] 

[Means for solving the Problem] 
As a result of the intensive research for solving the 

25 above -described problem, the present inventors succeeded in 
getting the aluminum compound which was introduced the special 
group. Further, the inventors succeeded for rapid activation- 
enhancement of the polymerization and high molecular weight of 
the polymer by utilizing for the olefin polymerization a 

30 combination of a transition metal compound with this compound 
as a co-catalyst (activity site stabilizer) or a matter further 
containing an organoaluminum compound therewith as a catalyst, 
and completed the invention. 

Namely, the abstract of the invention is first an aluminumoxy 

35 compound having a structure represented by the general formula 
I: 

2 
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[0005] 



R 



[00061 

5 (wherein R represents a hydrocarbon groups having 1 to 12 carbons , 
oxygen- containing hydrocarbon group having 1 to 12 carbons, 
a halogen atom or -X 1 R 1 (X 1 is an element of the Group 15 or Group 
16 , and R 1 is an electron withdrawing group or a group containing 
an electron withdrawing group bonding to X 1 ), polymerization 

10 degree n represents an integer of 1 or more. When a plurality 
of R exist, each of R's may be the same or different. Proviso 
that at least 10% of R's are -X^ 1 .), 

second a catalyst for polymerization comprising (A) transition 
metal compound and ( B ) the above - described aluminumoxy compound , 

15 third a catalyst for polymerization comprising (A) transition 
metal compound, (B) the above -described aluminumoxy compound and 
(C) an organoaluminum compound, and forth a process for producing 
a polyolefin in the presence of the second or third catalyst 
described above. The content of this invention is explained in 

20 detail below. 
[0007] 

The aluminumoxy compound of the present invention is the 
aluminumoxy compound represented by the general formula (i). 
R of the aluminumoxy compound having a structure represented 

25 by the general formula I of the present invention, represents 
a hydrocarbon groups having 1 to 12 carbons, oxygen -containing 
hydrocarbon group having 1 to 1 2 carbons , a halogen atom or -X^ 1 ( X 1 
is an element of the Group 15 or Group 16, and R 1 is an electron 
withdrawing group or a group containing an electron withdrawing 

30 group bonding to X 1 ), and a plurality of R exist, each of R's 
may be the same or different. The hydrocarbon group having 1-12 
carbons includes an alkyl group such as methyl, ethyl, n-propyl, 
isopropyl, n -butyl, isobutyl, pentyl, hexyl, octyl, decyl. 



3 



JP-A-6-329714 



cyclohexyl and the like, and among these, methyl, ethyl, 
isopropyl and isobutyl are preferable. As other hydrocarbon 
groups, an aryl, alkylaryl, arylalkyl and the like are 
exemplif yied. As the oxygen-containing hydrocarbon group having 

■ 

5 1-12 carbons, an alkoxy and aryloxy group are preferable, and 
specific examples thereof includee methoxy, ethoxy, propoxy, 
n-butoxy, phenoxy, 2 , 6-dimethylphenoxy , naphtyloxy and the 
like. 
[0008] 

10 In -X X R 5 , X 1 is at least one element selected from the 15 or 
16 Group element, and especially in the 15 Group, nitrogen and 
phosphorus are desirable. Especially oxygen and sulfur are 
desirable in the 16 Group. 
[0009] 

15 And, it is required in R 1 that Hammelt ' s substitution 

constant a is a positive value, and specifically R 1 includes at 
least one of electron attractive groups and a group containing 
an electron attractive group. Herein, examples of electron 
attractive group includes halogen atoms, nitro group, sulfone 

20 group, cyano group, carbonyl group, aldehyde group, etc. . And, 
examples of a group containing an electron attractive group 
includes trihaloalkyl, pentaholoaryl group. Further, the group 
containing an electron attractive group includes a trihaloalkyl , 
dihaliaryl, monohaloaryl , pentakis ( trihalo)aryl group, ester 

25 group, etc. 
[0010] 

The aluminumoxy compound conventionally used is represented 
by the general formula(II): 
[Chemical form 3] 



30 



0 

R 



{ Al o— ) — 

V m (ii) 

[0011] 

(wherein R° represents a hydrocarbon groups having 1 to 12 carbons , 
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oxygen -containing hydrocarbon group having 1 to 12 carbons, a 

♦ 

halogen atom or halogen atom, the polymerization degreee m 
represents an integer of 3 or more* Each of R's may be the same 
or different. ) However, the aluminumoxy compound of the present 
5 invention has a structure in which at least 10% of R°'s are 
substituted with a substituent, -X 1 !* 1 , including 1 or 2 of m 
in the general formula(II). Moreover, in this case, an 
aluminumoxy compound not substituted may exist. 
[0012] 

10 As a production method of the aluminumoxy compound shown in the 
general formula (I), for example, there is a method in which 
the aluminumoxy compounds having structures of various m's 
(provided, 50>m 1) in the general formula ( II ) in which various 
are treated with with a halogenated phenol. As this concrete 

15 method, there is adopted a method of, the aluminumoxy compound 
dissolved or suspended in a solvent is contact-treated with a 
halogenated phenol in a solution state. Herein, the treating 
agent includes pentachlorophenol, pehtaf luorophenol , 
3 , 5-difluoro phenol , 3,5-dichloro phenol, etc. . 

20 [0013] 

The content of -X 1 !* 1 in the aluminumoxy compound of the present 
invention represented by the general formula (I) requires at 
least 10%, preferably 30% or more irrespective of the producing 
method thereof . When the content is less than 10%, the effect 
25 satisfying the object of the present invention can not be obtained 
even if , for example, the transition metal compound is added 

as one ''component of the polymerization catalyst. — _ _ 

[0014] 

On the other hand, in the aluminumoxy compound of the present 
30 invention represented by the general formula (I), when n is at 
least one, the object can be attained, and n is not particularly 
limited, but 1 to 50 is generally preferable and 1 to 40 is more 
preferable. In the point , the present aluminumoxy compound is 
greatly different from the conventional aluminumoxy compound 
35 in which the effect could not be obtained when m did not satisfy, 
m ^3, especially about 20^ m ^ about 7. 
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As above, that the effect can be obtained even if the value of 
n is low, makes easy production of the aluminumoxy compound 
represented by the general formula ( I ) , and among the aluminumoxy 
compounds having structures represented by the general 
5 formula(II) , when it is produced from the aluminumoxy compound 
having a low polymerization degree, it is advantageous for easy 
availability of a raw material of low polymerization degree. 
[0015] 

As the aluminumoxy compounds represented by the general formulas 
10 (I) and (II), linear or cyclic aluminoxanes are illustrated 
respectively, the former is represented by the general 
formulas (II) and (IV) , the latter is represented by the general 
formulas (V) and (VI ) . 



15 



20 



Page 3, right column, line 37 to page 10, right column, line 
28 



[0016] 

[ Chemical formula 5 ] 
R 




R 

(III) 

R 



[0017] 

( wherein R represents a hydrocarbon groups having 1 to 12 carbons, 
oxygen -containing hydrocarbon group having 1 to 12 carbons , a 

25 halogen atom or -X 1 R 1 (X 1 is an element of the Group 15 or Group 
16 , and R 1 is an electron withdrawing group or a group containing 
an electron withdrawing group bonding to X x ),j is 0 or more, 
and when j is one or more , each of R ' s may be the same or different . 
Proviso that at least 10% of R's are -X^ 1 .).' 

30 [0018] 

[Chemical formula 6] 



6 



JP-A-6-329714 



R 



4— ai — -o4 



(IV) 



10 



[0019] 

(wherein R represents a hydrocarbon groups having 1 to 12 carbons , 
oxygen- containing hydrocarbon group having 1 to 12 carbons, a 
halogen atom or -X 1 R 1 (X 1 is an element of the Group 15 or Group 
16, and R 1 is an electron withdrawing group or a group containing 
an electron withdrawing group bonding to X 1 ) , k is ah integer 
of 1 or more , and when k is plural , each of R ' s may be the same 
or different. Proviso that at least 10% of R's are -X 1 R 1 .). 
[0020] 

[Chemical formula 5] 



R 



o 



R 



o 



R 



o 



Al O (— Al O-)— Al 

f 



(V) 



R 



0 



R 



o 



15 



20 



[0021] 

( wherein R° represents a hydrocarbon groups having 1 to 12 carbons , 
oxygen-containing hydrocarbon group having 1 to 12 carbons or 
a halogen atom, and f is an. integer of 1 or more. Proviso that 
R°'s may be the same or different.). 
[0022] 

[Chemical formula 7] 



o 



R 



4— Al — o4 



g 



(VI) 



[0023] 

(wherein R° represents a hydrocarbon groups having 1 to 12 carbons , 
oxygen- containing hydrocarbon group having 1 to 12 carbons or 
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a halogen atom, and g is an integer of 1 or more. Proviso that 

R°'s may be the same or different.). 

[0024] 

The first catalyst for the polymerization proposed in this 
5 invention consists of a transition metal compound and aforesaid 
new aluminum compound. Though especially it is not limited as 
this transition metal compound, especially a compound containing 
an elements of the periodic Table the 4 to 10th Group or element 
of the lanthanoids series is desirable. And, a metallocenes 
10 containing these elements are also effectively used. Various 
things are mentioned as this transition metal compound. A 
compound shown in the general formula : 

CpM 1 R 5 a R 6 b R 7 c (II) 

Cp 2 M 1 R 5 A R 6 b (Ill) 

15 (Cp-Ae-Cp)M 1 R 5 a R 6 b • (IV) or, 

the general formula: 

M 1 R 5 a R 6 b R 7 C R 8 d .... (V) , and derivative thereof are suitable . 
M 1 in the aforesaid general formulas (II)~(V) shows titanium, 
zirconium, hafnium, vanadium, transition metals such as niobium 

20 and chromium, and Cp shows a cyclic unsaturated hydrocarbon units 
or linear unsaturated hydrocarbon such as a cyclopentadienyl 
group, substituted cyclopentadienyl group, indenyl group, 
substituted indenyl group, tetrahydroindenyl group, 
substituted tetrahydroindenyl group and fluorenyl group, 

25 substituted fluorenyl group and the like. 

Respective R 5 , R 6 , R 7 and R 8 independently show ligands such 
as ligand of the O bonding property, ligand of the chelating, 
Lewis base and the like, and as the ligand of the O connectivity 
such as a hydrogen atom, oxygen atom, halogen atom, alkyl group 

30 having 1~20 carbons, alkoxy group having 1~20 carbons, aryl 
group having 6~20 carbons, alkyl aryl group, substituted aryl 
group, substituent containing a silicon atom and the like, the 
ligand of chelating such as an acetylacetonato group, 
substiyuted acetylacetonato group and the like, and Lewis base 

35 such as ethers, nitriles and the like are exemplified. 

A shows a bridge by covalent bond. A, b, c and d respectively 
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and independently shows an integer of 0~4 integer and e show 
an integer of 0~6. Two or more of R 5 , R 6 , R 7 and R 8 may bond 
to each other to form a ring. 

When the above Cp has a substituent, the alkyl group having 
5 1~20 carbons is suitable. In the general formulas (III) and 
(IV), two Cp may be the same or different to each other. 
[0025] 

As the substituted cyclopentadienyl group in the general 
formulas (VII)~(IX), methylcyclopentadienyl group, 
10 ethylcyclopentadienyl group , isopropylcyclopentadienyl group , 

1 . 2- dimethylcycIopentadienyl group, 
tetramethylcyclopentadienyl group ,1,2,3- 
trimethylcyclopentadienyl group, 

1 . 3- dimethylcyclopentadienyl group, 1,2,4- trimethyl 

15 cyclopentadienyl group, pentamethylcyclopentadienyl unit ; 
trimethylsilylcyclopehtadienyl group, etc. are listed. 
Specific examples of R5-R8 in the general formulas (II)~(V) 
include for example, halogen atom such as a fluorine atom, 
chlorine atom, bromine atom, iodine atom; alkyl groups having 

20 1~20 carbons such as methyl group, ethyl group, n- propyl group, 
isopropyl group, n- butyl group, octyl group and 2- ethylhexyl 
group ; an alkoxy group having 1~20 carbons such as methoxy group , 
ethoxy group, propoxy group and butoxy group, phenoxy group; 
an aryl group having 6~20 carbons ; alkylaryl group; or arylalkyl 

25 such as phenyl group, tolyl group and xylyl group, benzyl group; 
acyloxy group having 1 to 20 carbons such as 

heptadecylcarbonyloxy Ijroup, substituent such as- 

trimethylsilyl, ( trimethylsilyl) methyl group; as Lewis base, 
an ether such as dimethyl ether, diethyl ether, tetrahydrof uran 

30 and the like; a thioether such as tetrahydrothiophene, ester 
such as ethyl benzoate and the like ; nitrile such as acetonitrile , 
benzonitrile and the like; amines such as trimethylamine , 
triethylamine , tributyl amine , N,N- dimethylaniline, pyridine, 
2,2'- bipyridine, phenanthroline and the like; phosphines such 

35 as triethylphosphine , triphenylphosphine , etc. 

Further, there are listed linear unsaturated hydrocarbons such 
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as ethylene, butadiene, 1-pentene, isoprene, pentadien, 
1-hexene, derivatives thereof and the like; cyclic unsaturated 
hydrocarbons such as benzene, toluene, xylene, cycloheptatriene, 
cyclooctadiene, cyclooctatriene , derivatives thereof and the 
5 like. 

Moreover, For example, the following are mentioned as a bridge 
by covalent bond of A in the formula (IV): methylene bridge, 
dimethyl methylene bridge , ethylene bridge , 1,1'- cyclohexylene 
bridge, dimethylsilylene bridge, dimethylgermylene bridge and 
10 dimethylstanylene bridge, and the like* 
[0026] 

As a compound shown in the above general formula (VII), 
for example, (pentamethylcyclopentadienyl) trimethyl zirconium, 
( pentamethylcyclopentadienyl ) triphenyl zirconium , 

15 ( pentamethylcyclopentadienyl ) tribenzyl zirconium , 
( pentamethylcyclopentadienyl ) trichloro zirconium , 
(pentamethylcyclopentadienyl) trimethoxy zirconium, 
( cyclopentadienyl ) trimethyl zirconium , ( cyclopentadienyl ) 
triphenyl zirconium, (cyclopentadienyl) tribenzyl zirconium, 

20 (cyclopentadienyl) trichloro zirconium, (cyclopentadienyl) 
trimethoxy z irconium , 

(cyclopentadienyl ) dimethyl ( methoxy ) zirconium , 
(methylcyclopentadienyl ) trimethyl zirconium, 
(methylcyclopentadienyl ) triphenyl zirconium , 

25 (methylcyclopentadienyl ) tribenzyl zirconium, 
(methylcyclopentadienyl ) trichloro zirconium, 
( methylcyclopentadienyl ) dimethyl (methoxy ) zirconium , - 
(dimethyl cyclopentadienyl) trichloro zirconium, 
( trimethylcyclopentadienyl ) trichloro zirconium, 

30 (trimethylcyclopentadienyl) trimethyl zirconium, (tetramethyl 
cyclopentadienyl ) trichloro zirconium , and the like , and 
compounds in which zirconium is replaced with titanium or hafnium 
in these are listed* 
[0027] 

35 As a compound shown in the above general equation (VIII ) , 

there are listed bis ( cyclopentadienyl ) dimethyl zirconium. 
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bis ( cyclopent adienyl ) diphenyl zirconium , 

bis (cyclopentadienyl) diethyl zirconium, 

bis ( cyclopentadienyl ) dibenzyl zirconium , 

bis ( cyclopentadienyl Jdimethoxy zirconium, and 

bis ( cyclopentadienyl ) dichloro zirconium, 

bis ( cyclopentadienyl ) dihydrido zirconium , 

bis (cyclopent adienyl )monochloro monohydride zirconium, bis 
(methylcyclopent adienyl) dimethyl zirconium, bis 
(methylcyclopent adienyl ) dichloro zirconium, bis 
(methylcyclopent adienyl) dibenzyl zirconium, 
bis ( pentamethylcyclopentadienyl ) dimethyl zirconium , 
bis ( pentamethylcyclopentadienyl ) dichloro zirconium , 
bis ( pentamethylcyclopentadienyl ) chloromethyl zirconium , 
bis (pentamethylcyclopentadienyl ) hydride methyl zirconium, 
( cyclopentadienyl ) ( pentamethylcyclopentadienyl ) dichloro 
zirconium, etc. and further compounds in which zirconium is 
replaced with titanium or hafnium in these. 
[0028] 

As a compound shown in aforesaid general equation (IX), for 
example , ethylenebis ( indenyl ) dimethyl zirconium , 
ethylenebis ( indenyl ) dichloro zirconium , 
ethylenebis ( tetrahydroindenyl ) dimethyl zirconium , 
ethylenebis ( tetrahydroindenyl) dichloro zirconium, 
dimethylsilylenebis( cyclopentadienyl) dimethyl zirconium, 
dimethylsilylenebis ( cyclopentadienyl ) dichloro zirconium , 
isopropylidene( cyclopentadienyl) ( 9-f luorenyl) dimethyl 
zirconium, 

isopropylidene ( cyclopentadienyl ) ( 9 - f luorenyl ) dimethyl 
zirconium, [phenyl (methyl) (methylene) ( 9- 

f luorenyl) (cyclopentadienyl) dimethyl zirconium, ethylene) (9- 
f luorenyl) (cyclopentadienyl) dimethyl zirconium, 
cyclohexalidene ( 9 - f luorenyl ) ( cyclopentadienyl ) dimethyl 
zirconium, cyclopentylidene( 9- f luorenyl) (cyclopentadienyl) 
dimethyl zirconium, 

cyclobutylidene( 9-f luorenyl) (cyclopentadienyl) dimethyl 
zirconium, dimethylsilylene( 9- 
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f luorenyl ) ( cyclopentadienyl ) dimethyl zirconium, 
dimethylsilylenebis( 5-trimethyl cyclopentadienyl )dichloro 
zirconium, dimethylsilylenebis ( 5-trimethyl 

cyclopentadienyl) dimethyl zirconium, and the like, further, 
5 compounds in which zirconium is replasedwith titanium or hafnium 
are listed. 
[0029] 

Further, as a chemical compound shown in aforesaid general 
equation (X), for example, tetramethyl zirconium, tetrabenzyl 

10 zirconium, tetramethoxy zirconium, tetraethoxy zirconium, 
tetrabutoxy zirconium, tetrachloro zirconium, tetrabromo 
zirconium, butoxytrichloro zirconium, dibutoxydichloro 
zirconium, bis (2, 5- di-t- butylphenoxy) dimethyl zirconium, 
bis (2,5- di-t-butylpheinoxy )dichloro zirconium, zirconium 

15 bis(acetylacetonato) , etc. and compounds in which zirconium is 
replaced zirconium with titanium or hafnium are listed. 
[0030] 

And, as a specific example of vanadium compound, vanadium 
trichloride , vanadyl trichloride , vanadium triacetylacetonate , 

20 vanadium tetrachloride, vanadium tributoxide, vanadyl 
dichloride, vanadyl bisacetylacetonate , vanadyl 
triacetylacetonato, dibenzene vanadium , dicyclopentadienyl 
vanadium, dicyclopentadienyl vanadium dichloride, 

_ cyclopentadienyl vanadium dichloride, dicyclopentadienyl 

25 methyl vanadium, etc. are listed. 
[0031] 

Next, specific examples of chromium compounds include 
tetramethyl chromium , tetra ( t -but oxy ) chromium , 
bis (cyclopentadienyl) chromium, hydride 

30 tr icarbonyl ( cyclopentadienyl ) chromium , 

hexacarbonyl ( cyclopentadienyl ) chromium , bis ( benzene ) 
chromium , tricarbonyltr is ( phospholictriphenyl ) chromium , 
tris(allyl) chromium, triphenyltris ( tetrahydrof ran) chromium, 
tris (acetylacetonate) cromium, and the like. 

35 In addition, in the aforesaid general equation (VIII), It 

is possible to suitably use the 4 Group transition metal compound 
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10 



15 



having, as a llgand, a mult i- coordination compound in which 
2 of non-substituted or substitution conjugated 
cyclopentadienyl group (however, at least one is a substituted 
cyclopentadienyl group) combine through the element of the 14 
Group of the periodic Table to each other. As such compound, 
for example, it is possible to list compounds represented by 
the general formula (XI) or the derivative thereof. 
[0032] 

[Chemical formula 8] 



RVY'<C ' * .>M 2 <C v4 CXI) 



/ 

[0033] 

■ t 

y" 

Yl in aforesaid general formula ( XL) represent a carbon, silicon, 
germanium or tin atom, R t-C 5 H 4 - t and R u -C 5 H 4 . U respectively 
represent a substituted cyclopentadienyl group, and t and u 

20 respectively show an integer of 1~4. Herein, R* represents 
hydrogen atom and silyl group or hydrocarbon group. and may be 
the same to each other or different. Further, R8 exists on at 
least one next carbon of a carbon bonded to Yl in at least one 
cyclopentadienyl group. R^^shows a hydrogen atom, alkyl group 

25 of 1~20 carbon atoms or aryl group of 6~20 carbon atoms, alkyl 
aryl group or arylalkyl unit. M 2 shows titanium, zirconium or 
hafnium atom, and X 2 shows a hydrogen atom, halogen atom, alkyl 
group of 1~20 carbon atoms, aryl group of 6~20 carbon atoms, 
alkyl aryl group arylalkyl group or alkoxy group of 1~20 carbon 

30 atoms. X 2 may be the same or different each other and R10 may 
be also the same or different each other. 
[0034] 

As the substituted cyclopentadienyl group in the general 
formula (VI) , for example, methyl cyclopentadienyl group, ethyl 
35 cyclopentadienyl group, isopropylcyclopentadienyl group, 
1 , 2 -dimethyl cyclopentadienyl group , 1 , 3 -dimethyl 
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cyclopentadienyl group , 1,2,3- trimethyl cyclopentadienyl 
group , 1,2,4- trimethyl cyclopentadienyl group , etc . are 
listed. As specific examples of X 2 , besides hydrogen atom, halogen 
atom such as fluorine atom, chlorine atom, bromine atom, iodine 
5 atom; an alkyl group of 1~20 carbon atoms such as a methyl group, 
ethyl group, n-propyl group, isopropyl group, n- butyl group, 
octyl and 2-ethylhexyl group; an alkoxyl group of 1~20 carbon 
atoms such as methoxy, ethoxy, propoxy group, butoxy group and 
phenoxy group; an aryl, alkyl aryl or arylalkyl group of 6 
10 ~20 carbon atoms such as a phenyl group, tolyl group, xylyl 
group, benzyl group, etc. are listed. As specific examples, 
methyl group , ethyl group , phenyl group , tolyl group , xylyl group , 
benzyl group, etc. are listed. 
[0035] 

15 As specific examples of compounds shown in the general formula 
(X) above, dimethylsilylene bis (2, 3 ,5- trimethyl 

•r 

cyclopentadienyl) zirconium dichloride , dimethylsilylene 

i 

bis (2, 3, 5- trimethyl cyclopentadienyl) titanium dichloride, 
dimethylsilylene bis(2,3,5- trimethyl 
20 cyclopentadienyl) hafnium dichloride, etc. are listed. In 

addition, the compound shown in the general formula(VII) is also 
included. In the compounds of the general formula (XII), 
[0036] 

[Chemical formula 9] 



25 



30 




Cp 




(XI I) 



[0037] 

Cp shows cyclic unsaturated hydrocarbon groups such as 
acyclopentadienyl group, substituted cyclopentadienyl group, 
35 indenyl, substitutted indenyl , tetrahydroindenyl , substituted 
tetrahydroindenyl and fluorenyl groups, substituted fluorenyl 
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group and the like, or linear unsaturated hydrocarbon groups, 
M 3 shows titanium, zirconium or hafnium atom, and it X 3 shows 
a hydrogen atom, halogen atom, alkyl group of 1~20 carbon atoms 
and an aryl, alkyl aryl, arylalkyl group of 6~20 carbon atoms, 
5 or an alkoxy group of 1~20 carbon atoms . Z is SiR 11 2 CR 11 2 SiR L1 2 
SiR 1 ^ CR X1 2 CR 1 ^ GR X1 2 CR 1 ^ CR 1 ^ CR 11 =CR 11 , CR 1 ^ SiR 1 ^ or 
GeR u 2# and Y 2 shows -N(R 12 ) -,-0-,-S- or -P(R 12 )- . 

R 11 described above is a group selected from a hydrogen atom, 
an alkyl, aryl, silyl, halogenated alkyl, halogenated aryl group 
10 having up to 20 non-hydrogen atoms, and combinations thereof. 
R 12 is an alkyl group 1~10 carbon atoms or aryl group 6~ 10 carbon 
atoms, or it may form a condensed ring system of at least one 
R 11 with up to 30 non-hydrogen atoms. W shows 1 or 2. 
[0038] 

15 As specific examples of compounds represented by the general 
f ormula(VII ) , (tertiary butyl amide )( tetramethyl -77 
5 -cyclopentadienyl) - 1 , 2-ethanediyl zirconium dichloride; 
(tertiary butyl amide) ( tetramethyl -7? 

5 - cyclopentadienyl) - 1 , 2-ethanediyl titanium dichloride; 
20 (methyl amide) ( tetramethyl- 77 

5 -cyclopentadienyl) -1 , 2-ethanediyl zirconium dichloride; 
(methyl amide) ( tetramethyl- 7] 

5 -cyclopentadienyl) -1 , 2-ethanediyl titanium dichloride; 
(ethyl amide) (tetramethyl- 77 5 - cyclopentadienyl ) -methylene 

25 titanium dichloride; (tertiary butyl 

amide) dimethyl (tetramethyl - 77 5 -cyclopentadienyl) silane 

titanium dichloride; (tertiary butyl amide) dimethyl — - 

(tetramethyl - 77 5 -cyclopehtadienyl ) -silane zirconium 
dibenzyl; (benzyl amide ) dimethyl- ( tetramethyl- 77 

30 5 -cyclopentadienyl) silane titanium dichloride; 
(phenylphosphide) dimethyl (tetramethyl -77 

5 -cyclopehtadienyl) -: silane zirconium dibenzyl; and the like are 

listed. 

[0039] 

35 The second polymerization catalyst proposed in the present 
application is composed of the transuition metal compound (A 
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component), the novel aluminum compound (B component) and the 
organoaluminum compound (C component). As the organoalumlnum 
compound, compounds represented by the general formula (VIII) : 
R 13 r AlQ 3 . r 

5 ( R 13 shows an alkyl group of 1~10 carbon atoms , and-Q shows hydrogen 
atom, alkoxy group of 1~20 carbon number, aryl group of 6~ 
20 carbon atoms or halogen atom, , and r is an integer of 1 
~3 ) , are used. 
[0040] 

10 Specific examples of the compound shown in (VIII), include 
trimethylaluminum, triethylaluminum, triisopropylaluminum, 
triisobutylaluminium, dimethylaluminum chloride, 
diethylaluminium chloride, methylaluminum dichloride, 
ethylaluminum dichloride dimethylaluminum fluoride, 

15 diisobutylaluminum hydride, diethylaluminum hydrides, 

ethylaluminium sesquichloride, etc. These may be used alone or 

a combination of two or more, 

[0041] 

Next, used ratios of respective catalyst components are 
20 explained. When the transition metal compound(A) and (B) the 
aluminum compound are used as the catalyst components, (A) : (B) 
is preferably 1 : 1~1 : 5000 , and more preferably 1 : 1~1 : 1000 . But, 
it is especially preferably 1 : 1~1 : 600 in viewpoint of activity, 
economical efficiency, after-treatment. When (A) and (B) and 
25 (C) organoaluminum compound are used as a catalyst component, 
(A) : (B) is preferably the above -described range and (A) : (C) 
is preferably 1 : 1~1 : 10000 , more preferably 1 : 5~1 : 2000 , and 
most preferably 1:10~1:1000. 
[0042] 

30 In the present invention, at least one of the catalyst components 
can be supported on the proper carrier for use. The carrier is 
not especially restricted and any one of inorganic oxide carriers , 
inorganic carriers other than them and organic carriers can be 
used, but especially, inorganic oxide carriers or inorganic 

35 carriers other than them are desirable. Specific examples 
include Si0 2 , A1 2 0 3 , MgO, Zr0 2 , Ti0 2 , Fe 2 0 3 , B 2 0 3 , CaO, ZnO, 
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BaO, Th0 2 and mixtures thereof, for example, silica alumina, 
zeolite, ferrite, grass fiber, smectites, etc. 
Among these , especially , Si0 2 and A1 2 0 3 are desirable. Still, 
the above inorganic oxide carriers may contain carbonate and 
5 nitrate, sulfates, etc. in small amount. 

In the meantime, as carriers other than the above-described 
carriers, there can be listed a magnesium compound indicated 
by the general formula Mg R 14 x X 4 y and complex salt thereof, 
represented by MgCl 2 , Mg(OC 2 H 5 ) 2/ etc. Herein, R 14 are an alkyl 

10 group of 1~20 carbons, alkoxy group of 1~20 carbons or aryl 
group of 6~20 carbons, X 4 shows a halogen atom or alkyl group 
of 1~20 carbons and x is an integer of 0~2, and y is an integer 
of 0~2, andx+y=2. Each R 14 and each X 4 may be the same or different . 
When the carrier is used in this invention, suitable carriers 

15 are MgCl(OC 2 H 5 ), Mg(OC 2 H 5 ) 2 , Si0 2 , A1 2 0 3 , etc.. And, as the 
organic carriers, polymers such as polystyrene, polyethylene, 
polypropylene, substituted polystyrene, polyarylate and the 
like, starch, carbon, etc. are listed. 
[0043] 

20 And, though the property of the carrier is different by 

the kind and manufacturing method, and the average particle size 
is usual 1~300 tim, and it is suitably 10~200 Mm, and it is 
more suitably 20~100 Mm. When the particle size is too small, 
fine powder increases, and when the particle size is reversely 

25 too large, the bulk density lowers and it cause to the blockage 
of the hopper. And, the specific surface area of the carrier 
is usually l~1000m 2 /g, and it is suitably 50~500m 2 /g, and 
micro pore volume is usually 0.1~5cm 3 /g, and it is suitably 
0.3~3cm 3 /g. The catalytic activity may lower, when any of 

30 specific surface area or micro pore volume deviates from the 
above range. Still, for example, it is possible to determine 
the specif ic surface area and micro pore volume from the volume 
of the nitrogen gas adsorbed according to a BET method ( see Journal 
of the American Chemical Sciety, Vol.60, page 309(1983)). In 

35 addition, it is desirable that it is used by calcining the above 
carrier at usually 150~1000 C C and preferably 200~800 £ C . 
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[0044] 

When the catalyst component is supported on the carrier, it 
is desirable that in case in which the catalyst consists of (A) 
transition metal compound and (B) aluminum compound, at least 
5 one of (A) and (B) # and preferably both of them carrier are 
supported, and in case in which the catalyst consists of (A) 
transition metal compound, (B) aluminum compound and 
( C ) organoaluminum compound, at least one of them, preferably 
all of them are supported on the carrier . The method of supporting 
10 at least one of (A) component, (B) component and (C) component 
on the carrier is not limited, for example, there can be 
illustrated; 

(Da method of mixing at least one of (A) component, (B)component 
and (C)component with a carrier, 

15 (2)a method of treating a carrier with (C) component (when the 
(C) component in not used, it is treated with a halogen-containing 
silicon compound) , and thereafter mixing with at least one of 
(A) component and (B) component in an inert solvent, 
(3)a method of reacting a carrier with (A) component and/ or 

20 (B) component and (C) component (when the (C) component in not used, 
it is used a silicon compound) , 

(Da method of supporting (A) component or (B) component on a carrier , 

and then mixing (B) component or ( A) component , 

®a method of mixing a contact reaction product of (A) component 

25 and (B)component with a carrier, and 

(6)a method of coexisting a carrier in the contact reaction of 
(A)component with (B) component, and the like-. In addition , 
(C) component can be also added in reaction or mixing of (D, 
(D and®described above. 

30 [0045] 

Thus obtained supported or not supported catalyst may be 
used after removing the solvent used in preparation to take out 
as a solid or as it is without doing solvent for the polymerization . 
And, it is possible to form the catalyst by carrying out other 
35 support operation of (A) component and (B) component to the 
carrier at least in the polymerization system, in this invention. 
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For example, a method in which at least (A) component and (B) 
component and a carrier, and further optionally the aforesaid 
(C) component are added, an olefin such as the ethylene is added 
under normal pressure ~ 20kg/cm 2 , and prepolymerization is 
5 carried out at - 20^200*0 for about 1 minute ^ 2 hour to form 
catalyst particles is used. 
[0046] 

Next , preferable used ratios of each component and carrier 
are described. When the (A), (B) and (C) components supported 

10 on the carrier are used, the used ratios of the respective 
components to the carrier are suitably 1:5~1: 10000, and more 
suitably 1:10~1:500. The activity may lower, when the use 
proportion of (A) , -(B) or (C) component to the carrier deviates 
from the above range. The average particle size of the catalyst 

15 for the polymerization of this invention supported and prepared 
by like this method, is usually 2~200 ttm, suitably 10~150 U 
m, and especially suitably 20~100 Mm, and the specific surface 
area usually 20~1000m 2 /g, and suitably 50~500m 2 /g. The polymer 
fine powder may increase , when the average particle size is under 

20 2 Wm. The polymer large particles may increase, when 200 l± 
mare exceeded. The activity may lower , when the specific surface 
area is under 20m 2 /g, and the polymeric bulk density may lower, 
when 1000m 2 /g is exceeded. It is possible to obtain a polymer 
with the particle size distribution which it is excellent with 

25 the bulk density of the industrially advantageous range by 
supporting on the carrier. 

[0047] : . 

According to this invention, it is possible that 
homopolymerization of an olefin , or copolymerization of an olefin 

30 with another olefin or another monomer (namely, copolymerization 
of mutually different olefins, copolymerization of an olefin 
with another monomer, or copolymerization of mutually different 
ol'efins with another monomer) can be suitably carried out. The 
olefins are not especially limited, but ot -olefins of the 2 

35 ^>-20 carbons are desirable. As this ot -olefin, it is possible 
to illustrate, for example, ethylene, propylene, 1-butene, 

* 
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3 -methyl -1 -but ene, 1-pentenes, 1-hexenes, 4 -methyl -1-pentene, 
1-octene, 1-decene, 1-dodecen, 1-tetradecene , 1-hexadecene , 
1-octadecene , 1-eicosen, etc.. The other olefin described 
above may be selected from the above olefins. 
5 [0048] 

In this invention, the olefin may be used alone or in 
combination of two or more. In the case of the copolymerization 
of the olefin over two kinds. When copolymerization of two or 
more olefins are carried out, an arbitrary combination of the 

10 above olefins is possible. 

For example, when propylene and ethylene or ethylene and 
an est -olefin of the 3~10 carbons are copolymerized, the used 
proportion, namely copolymerization ratio (molar ratio) of 
propylene to ethylene, or ethylene to Qt -olefin is suitably 

15 selected within usually 99.9:0.1^0.1:99.9 and preferably 

99 . 5 : 0 . 5~75 . 0 : 25 . 0 . And, in this invention, the above olefin 
and another monomer may be polymerized, as a monomer used in 
this case, vinyl aromatic compounds such as styrene, p- 
methylstyrene , isopropyl styrene, t -butyls tyrene; linear 

20 dienes such as butadiene, isoprene, 1 , 5-hexadiene; cyclic 

diolef ins such as norbornene , 1,4,5,8- di- methano -1,2,3,4, 4a , 
5 , 8 , 8a-octahydronaphthalene, 2- norbornene; cyclic diolef in 
such as norbornadiene , 5-ethylidene norbornene, 5 -vinyl 
norbornene, dicyclopentadiene ; unsaturated ester such as methyl 

25 methacrylate , ethyl acrylate; lactones such as j3 - propiolactone , 
j3 - butyrolactone , 7- butyrolactone; lactam such as £ - 
caprolactam, the 6 -valerolactam; epoxides such as 
epoxypropane , 1 , 2- epoxybutane; and the like are listed. Still, 
the polymerization catalyst of this invention is possible not 

30 only that it uses it for the polymerization of aforesaid olefin 
but also that it also uses it for the polymerization except for 

* 

olefin. 
[0049] 

Though the polymerization method may use either methods such 
35 as slurry polymerization method, vapor phase polymerization, 
bulk polymerization and solution polymerization method, 

20 
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suspension polymerization method without especially limiting 
in this invention, especially slurry polymerization method, and 
vapor phase polymerization method are desirable. On the 
polymerization condition , polymerization temperature is usual 
5 -100~250 C C / and it is suitably - 50~230 £ C , and it is more suitably 
0~200 < C. And, the raw material monomer/ the above (A) component 
(molar ratio) is suitably 1~10 8 ', especially 100~10 5 . In 
addition, polymerization time is usually 5 minute ~ 10 hours, 
reaction pressure is suitably normal pressure~200kg/cm2G, and 
10 suitably normal pressure~100kg/cm2G . As an adjustment method 
of molecular weight of polymer, there are selection of kinds 
of catalyst components and used amounts, and polymerization 
temperature , further polymerization in the presence of hydrogen , 
and the like . 

15 For example, it is possible to use an aromatic hydrocarbon such 
as benzene , toluene , xylene , ethylbenzene ; alicyclic 
hydrocarbon such as cyclopentane , cyclohexane , 
metylcyclohexane ; aliphatic hydrocarbon such as pentane , hexane , 
octane; halogenated hydrocarbon such as chloroform, 

20 dichloro-methane, etc.. These solvents may be used alone or 
in combination of two kinds or more. And, monomers such as the 
ot - olefin may be used as a solvent. Still, it is possible to 
do in absence of solvent by the polymerization method. The 
molecular weight of thus obtained polymer is not particularly 

25 limited, and especially, the limiting viscosity [77] (measured 
in 135^ decalin) is 0.1 deciliter /g or more, preferably 0.2 
~20 deciliter/g, and more preferably 0.3~15 declliter/g. 
[0050] 

In the this invention , a pre -polymerization can be conducted 
30 using the above-described catalyst. The pre-polymerization can 
be carried out by, for example, contacting a small amount of 
ah olefin; but the method is not particularly limited, and 
well-known methods can be adopted. 

The olefin used in the pre-polymerization is not particularly 
35 limited, and olefins similar with the above-described those, 
for example, ethylene, an ot -olefin of 3-20 carbons or a mixture 
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thereof is listed, but it is advantageous to use the same olefin 
as that used in polymerization. And, the pre-polymerization 
temperature it is usually -20~200 C C, and it is suitably -10 
~130 C C, and it is more suitably 0~80 t C. In the 
pre-polymerization, it is possible to use an inert hydrocarbos , 
aliphatic hydrocarbons, aromatic hydrocarbons , monomers, etc. 
as a solvent. Among these, an aliphatic hydrocarbon is 
especially preferable. And, the pre-polymerization may be 
conducted in the absence of a solvent . In the pre-polymerization , 
it is desirable that the conditions are adjusted so that the 
limiting viscosity ( 7? ] (it is measured in the 135^ decalin) 
of the pre-polymerization product becomes 0.2 deciliter/g, 
especially 0.5 deciliter/g, and the quantity of the 
pre-polymerization product becomes l~10000g, especially 10 
~1000g per 1 millimole of a transition metal in the catalyst. 
[0051] 

The present invention is explained using Examples. 
[EXAMPLE] 
Example 1 

[Preparation of aluminum compound (I)] methylaluminoxane 
1 • 6g (polymerization degree n=25 ) (aluminum atom conversion 27.2 
millimoies) was dissolved in toluene of 100 milliliters. On the 
other hand, pentaf luorophenol of 5.0g( 27.2 millimoies) was 
dissolved in toluene of 80 milliliters and the toluene solution 
of methylaluminoxane was added there dropwise at o'C . After 
completion of the dropwise addition, they were reacted at room 
temperature for 24 hours. After the reaction was finished, a 
reaction product was washed with toluene , dried to obtain a solid 
component of a whitish brown aluminumoxy compound (I) of 5.8g. 

The chemical shift of 27 A1-NMR is appeared by substitution 
of a part of methyl groups with another groups by treating 
methylaluminoxane with pentaf luorophenol , and it is observed 
that the chemical shift was shifted to high magnetic field side 
in after the treatment compared with in before the treatment, 
therefore , it can be understood that the reaction mentioned above 
occurred. 
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[0052] 
[Polymerization] 
Dehydrated toluene of 400 milliliters, trimethyl aluminum 
of 0.4 millimoles, 
5 dimethylsilylene( 2 , 4dimethylcyclopentadienyl) zirconium 

dichloride of 2.0 micromoles and the aluminumoxy compound(I) 
of 0.1 millimoles were charged into a stainless autoclave of 
the 1 liter in this order. Polymerization was carried out under 
propylene pressure of 3 . 0kg/cm2 at a polymerization temperature 
10 of SO'C for 30 minutes, thereafter polymerization mixture was 
washed with hydrochloric acid/methanol solution for de- ashing, 
and dried at 70*0 for 2 hour under reduced pressure. Thisresult 
is shown in Table 1 . 

The measuring condition of each of physical properties is 
15 as follows , and Measurements of Examples and Comparative Examples 
were carried out under the same condition: 

(a) (mmmm) %: According to 13C-NMR, 
Apparatus: JEOL GX-270 
Mesuring conditions: 100 MHz, 120*0 

20 Solvent: 1 , 2 , 4-trichlorobenzene/d6-benzene mixed solvent 

(b) Mw and Mn: According to GPC 

Apparatus: manufactured by Waters Co., Ltd., ALC/GPC 150C 
Column: manufactured by Tosoh Co., Ltd. HM+GMH6 X 2 
Solvent : 1 , 2 , 4-trichlorobenzenbe 
25 Temperature: 135 *C 

(c) Melting point(Tm): According to DSC 
Heating rate: lO'C /minutes 

(d) [ 7] ]: Solvent ; decalin, 135*0 

30 [0053] 

Comparative Example 1 
[Polymerization] 

A polymer was produced in the same manner as in Example 1 except 
conditions described in Table 1. This result is shown in Table 
35 1. 

[0054] 
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Example 2 
[Polymerization] 

A polymer was produced in the same manner as in Example 1 except 
conditions described in Table 1 . This result is shown in Table 
5 1. 

[0055] 
Example 3 

[Preparation of Aluminumoxy compound (II)] 

Isobutylaluminixane(n=25 ) of 1.24g (aluminum atom conversion) 
10 was dissolved in toluene of 100 milliliters. On the other hand, 
pentaf luorophenol of 2.06g( 12.4 millimoles) was dissolved in 
toluene of 80 milliliters, and this solution was added to the 
above-mentioned toluene solution of methylaluminoxane dropwise 
at o'C . After completion of the dropwise addition, they were 
15 reacted at room temperature for 24 hours. After the reaction 
was finished, a reaction product was washed with toluene, dried 
to obtain a solid component of a white aluminumoxy compound ( II ) 
of 2.04g. 
[Polymerization] 

20 A polymer was produced in the same manner as in Example 

1 except conditions described in Table 1 . This result is shown 
in Table 1 . 
[0056] 

Comparative Example 2 
25 [Polymerization] 

A polymer was produced in the same manner as in Example 
1 except conditions described in Table 1 . This result is shown 
in Table 1. 
[0057] 
30 Example 4 

[Preparation of Aluminumoxy compound (III)] 
Methylaluminixane of 1.5g (aluminum atom conversion 2 5.0 
millimoles) was dissolved in toluene of 100 milliliters. On the 
other hand, pentachlorophenol of 7.0g( 25 millimoles) was 
35 dissolved in toluene of 80 milliliters, and this solution was 
added to the above-mentioned toluene solution of 
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methylaluminoxane dropwise at O'C . After completion of the 
dropwise addition, they were reacted at room temperature for 
24 hours. After the reaction was finished, a reaction product 
was washed with toluene, dried to obtain a solid component of 
5 a white aluminumoxy compound (III) of 7.0g. 
[Polymerization] 

A polymer was produced in the same manner as in Example 
1 except conditions described in Table 1. This result is shown 
in Table 1 . 
10 [0058] 

Example 5 

[Preparation of Aluminumoxy compound (IV)] 
Methylaluminixane(n=25 ) of 1.29g ( aluminum atom conversion; 22 
millimoles) was dissolved in toluene of 100 milliliters. On the 

15 other hand, pentaf luorophenol of 2.04g(11.0 millimoles) was 
dissolved in toluene of 80 milliliters, and this solution was 
added to the above-mentioned toluene solution of 
methylaluminoxane dropwise at 0*0 . After completion of the 
dropwise addition, they were reacted at room temperature for 

20 24 hours. After the reaction was finished, a reaction product 
was washed with toluene, dried to obtain a solid component of 
a white aluminumoxy compound (IV) of 2.95g. 
[Polymerization] 

A polymer was produced in the same manner as in Example 

25 1 except conditions described in Table 1. This result is shown 
in Table 1 . 

[0059] ~" 

Examples 6-10 and 12-14 were carried out according to Example 
1 and Comparative Example 3 was carried out according to 
30 Comparative Example 1, these results are shown in Table 1. 

Page 11, left column, line 4 to page 13, right column, bottom 
line. 
[0061] 
35 Example 12 

[Preparation of Aluminumoxy compound (VI)] 
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Methylaluminixane of 1.5g (aluminum atom conversion; 25 
millimoles) was dissolved in toluene of 100 milliliters . On the 
other hand, 3 , 5-dif luorophenol of 3.3g(25.0 millimoles) was 
dissolved in toluene of 80 milliliters, and this solution was 
5 added to the above-mentioned toluene solution of 

methylaluminoxane dropwise at 0T3 . After completion of the 
dropwise addition, they were reacted at room temperature for 
24 hours. After the reaction was finished, a reaction product 
was washed with toluene, dried to obtain a solid component of 

10 a whitish brown aluminumoxy compound (IV) of3.5g. 
[Polymerization] 

A polymer was produced in the same manner as in Example 
1 except conditions described in Table 1. This result is shown 
in Table 1 . 

15 [0062] 

[Table 1] 
Table 1 
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Component 


( A ) ( /x mol ; 


(B) ( 11 mol) Kind 


(C) 

(mmol) 


Example 


1 


Me2SiCP ZrC12 


PFPAO I 




TMA 


0 . 


4 






2 . 0 


(Modified MAO) 


0.4 








Comparat ive 


Me2SiCP ZrC12 


MAO 




TMA 


0 . 


4 


Example 


1 


5,0 


0.4 








Example 


2 


CP2ZrC12 


PFPAO I 




TMA 


0. 


4 






5 • 0 


(Modified MAO) 


1.0 








Example 


3 


Me2SxCP ZrC12 


PFPAO II 




TMA 


0. 


4 






2.0 


(Modified iMAO) 0 . 4 








Comparat ive 


^ ^BBk M> ■. .MBB1 BBBBBk bT BM^Bl ^BBl ^BBL 

Me2SiCP ZrC12 


iBAO 




TMA 


0. 


4 


Example 


2 


2 . 0 


- 


1.0 








Example 


4 


^ ^BBh ^BBB ■ ^BBl ABBk M BBBB> ^BJ 

Me2SxCP ZrC12 


PCPAO III 




TMA 


0. 


4 






2 . 0 


( Semi -modified 
















MAO) 0.4 










Example 


5 


Me2SiCP ' ZrC12 


PFPAO IV 




TMA 


0 . 


4 






2 . 0 


( Semi-modified 
















MAO) 0.4 


i 








Example 


6 


EBIZrC12 


PFPAO I 




TMA 


0. 


4 






2.0 


( Semi -modified 
















MAO ) 0.4 










Comparat ive 


EBIZrC12 


MAO 




TMA 


0. 


4 


Example 


3 


2.0 




2.0 






• 


Example 


7 


i-PrFulZrC12 


PFPAO I 




TMA 


0. 


4 






2 . 0 


(Mmodified) 0 


.4 








Example 


8 


MeSxCpMTxC12 


PFPAO I 




TMA 


o. 


4 






5.0 


(Mmodified) 1 


.0 








Example 


9 


TBZ 


PFPAO I 




TMA 


0. 


4 






10 . 0 


(Mmodified) 1 


.0 








Example 


10 


^Bh. flBBBJ ^hj| BBfj ^Bb. 

Cp2ZrC12 


PFPAO V 




TMA 


0. 


4 






b^™ 

0 . 5 


(Mmodified dimmer) 














0.4 










Example 


11 


Cp2TxC12 


PFPAO I 




TMA 


0. 


4 






30.0 


(Mmodified) 0 


.8 








Example 


12 


A VBBf ^BB ""J -fBk 

Cp2ZrC12 


PFPAO I 




TMA 


0 . 


4 






1.0 


(ASS/Ti=400) 


0.4 








Example 


13 




PFPAO I 




TMA 


0. 


4 






1.0 


(ASS/Ti=200) 


0.2 








Example 


14 


Cp2ZrC12 2 


? PFPA0 I 




TMA 


0. 


4 






1.0 


(ASS/Ti=100) 


0.1 








Example 


15 


Cp2ZrC12 /. 0 


DFPAO VI 


TMA 


0. 


4 
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[0063] 

Me 2 SiCP ' ZrCl 2 : Dimethylsilylene ( 2 , 4dimethylcyclopentadienyl ) 
zirconium dichloride, 

CP 2 ZrCl 2 : Bisdicyclopentadienylzirconium dichloride, 
5 EBIZrCl 2i Ethynylidenebisindenyl zirconium dichloride, 

iPrCoFluZrCl 2 : isopropylidenecyclopentadienyl-l-f luorenyl 
zirconium dichloride, 

Me 2 SiCP ' TiCl 2 : methylsilylene (methylcyclopentadienyl ) titaniu 

m dichloride, 
10 TBZ: tetrabutoxidezirconium, 

Cp 2 ZrCl 2 . biscyclopentadienyl zirconium dichloride, 

Cp 2 TiCl 2 : biscyclopentadienyl titannium dichloride, 

TMA : Trimethylaluminum 

MAO : methylaluminoxane , 
15 TEA: triethylaluminum, 

iBAO : isobutylaluminoxane , 

TIBA : triisobutylaluminum , 

PFPAO : pentaf luorophenolaluminoxane , 

PCPAO: pentachlorophenolaluminoxane, 
20 DFPAO : 3,5- dif luorophenol , 

ASS: modified aluminumoxy compound 

[Table 2] 



Table 1 (continued) 





Solvent 


Monomer 


Temp . 


Time 


Yield 


Activity 




amount 




CC) 


(min . ) 


(g) 


(kgP/ 




(ml) 










gMhr ) 


Example 1 


Toluene 


Propylene 


50 


30 


91.0 


990 




400 


3.0 










Comparative 


Toluene 


Propylene 


50 


120 


51.1 


56 


Example 1 


400 


3,0 










Example 2 


Toluene 


Propylene 


50 


5 


41.4 


1090 




400 


3.0 










Example 3 


Toluene 


Propylene 


50 


30 


114 .8 


252 




400 


3.0 










Compar at i ve 


Toluene 


ethylene 


70 


30 


0.0 




Example 2 


400 


3.0 











28 
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4 


Toluenft 


Prnnvl pup 


70 


30 


11.7 


256 






400 


3 . 0 










Example 


5 


Toluene 


Proovlene 


50 


20 


131 . 8 


867 






400 


3 . 0 










Example 


6 


Tn 1 npnp 


PTftnvl prtp 


50 


60 


47 0 


260 

£a V V 






400 


3 0 










Comparative 


J. U1UC11C 


Ir X. XCllC 


SO 


60 


3? 6 


173 


Example 


3 


400 

V V/ 


3 0 










Example 


7 


X U±UC11C 


Di^AriTrl ^*\ i"* 
Ir X7t)L/y X,t5Ilti 


on 


60 


11 0 

X X • \J 


5Q 






400 

^ vy \j 


3 0 










Example 


8 


To 1 npnp 


Ci L. 1 1 jr XC11C 


50 


60 


20 0 


83 




• 


400 


3 0 










Example 


9 


Tn 1 npnp 




50 


60 


10 0 


10 

X V 






400 


3 0 










Example 


10 




C 1 "4- V\ TT 1 AHA 


80 


20 


56 5 


3700 






360 

\J \J 


■J • V 














■ 




50 






* 








Aft mi- 
's u nix. 










Example 


11 


T 1 /^ 1 up ftp 

X UXUC11C 


C 1 +- Vk XT 1 A Y\ O 

Ci Uliy_l_fcillfcS 


70 


1 0 


37 2 


155 






400 


3 0 










Example 


12 


X UXUC11C 


Di"n^wl a n ck 

ir x iJLyy-Ltiiiti 


70 


30 


16 8 


370 






400 

~ V V 


3 0 










Example 


13 


i oxuene 


Propylene 


/ U 


-a n 


on a 


4 / u 






400 


3-0 










Example 


14 


Toluene 


Propylene 


70 


30 


17.8 


390 






400 


3.0 










Example 


15 


Toluene 


Ethylene 


70 


30 


5.2 


220 






400 


3.0 











29 
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■ 


(mmmm) % 


Meltin 

g 

point 

(*C) 


Molecular weight 
Mw Mw/Mn 


[ T) ] 


Example 1 


85.0 


139 


72,000 1.9 


0.98 


Compar at ive 
Example 1 
Example 2 


83.0 


135 


49,000 2.5 
121,2000 2.3 


0.69 


Example 3 


96.0 


155 


67,000 2.2 




Comparative 
Example 2 
Example 4 


_ 


_ 

136 


_ _ 


_ 

4.40 


Example 5 


95.5 


154 


53,000 2.5 




Example 6 


84.0 


132 


25,000 2.0 


0.4 


Compar at ive 
Example 3 
Example 7 


84.0 
92.0 


129 
148 


17,000 2.3 
107,000 1.9 


0 .31 
1.70 


Example 8 








13.20 


Example 9 








12.60 


Example 10 
Example 11 


Density 

0. 9240 

1. 26 
(mole%) 


117 .7 


91 , 300 3.5 


6 . 3 


Example 12 




134 




4 . 56 



30 
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4 



Example 


13 




IOC 


- - 4 . / U 


Example 


14 




136 


4.43 


Example 


15 




138 


4.31 



[0066] 

[ Effect of the Invention ] 

As mentioned above, they succeed to obtain a catalyst system 
useful in olefin polymerization , namely a highly active catalyst 
5 by providing a novel aluminumoxy compound, and it was found that 
highly stereoregular polyolefin of high molecular weight can 
be obtained by polymerizing an olefin with this catalyst. 
[Brief Description of Drawing] 
[Fig.l] 

10 27 NMR- spectrum of before treatment with pentaf luorophenol of 
methylaluminoxane in Example 1 
[Fig. 2] 

27 NMR- spectrum of after treatment in Example 1 

15 

the novel aluminum compound of the present invention is excellent 
as one component of the catalyst for polymerization , particularly 
20 olefin polymerization in use in combination with a transition 
metal compound, or the transition metal compound and an 
organoaluminum , and has large effects on polymerization activity, 
hightening of molecular weight and molecular weight control in 
particular. 

25 
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[Brief Description of the Drawing] 
[Fig.l] 

Flg.l is a 27 A1-NMR chart of the aluminum compound (III) 
obtained in Example 3 . 

5 

Fig.l 
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